ffllOIXI 1 / 2 




KOREAN PATENT ABSTRACTS(KR) 

Document Code:A 

(11) Publication No. 1020000039607 (43) Publication. Date. 20000705 
(21) Application No. 101 9980054997 (22) Application Date. 19981215 
(51) IPC Code: 
HOI L 27/108 

(71) Applicant: 

HYUNDAI ELECTRONICS IND. CO.. LTD. 

(72) Inventor: 
SONG, HAN SANG 
LIM. CHAN 

(30) Priority: 



(54) Title of Invention 

METHOD FOR FABRICATING CAPACITOR OF SEMICONDUCTOR DEVICE 



Representative drawing 




• It 



/ 1^ 



21 



15 
13 



11 



(57) Abstract: 



PURPOSE: A method for 
manufacturing a capacitor of 
a semiconductor device is 
provided to improve the 
reliance and the electrical 
feature of the semiconductor 
device by preventing the 
formation of Si02 film. 

CONSTITUTION: An inter layer 
insulation film(13) having a 
storage electrode contact 
hole is formed on a 
semiconductor substrated 1 ). 
A multi crystalline silicon layer 
(15) is formed on the inter 
layer insulation film(13). The 
surface of the multi crystalline 
silicon layer(15) is cleaned by 
HF/H20 solution. Then, the 
structure is cleaned by 
NH40H/H202/H20 solution. 
An upper portion of the multi 
crystalline silicon layer(15) is 
rapidly nitrified. A dielectric 
filmd ) is formed on the multi 
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crystalline silicon layer(15). Then, the dielectric filmd ) is heat-treated. A TIN film 
(21) is formed on the upper portion of the dielectric filmd ). 
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(24) mmmX^ 2QQ1^-<08^29gj 

(21) ^gJS^ 10-1998-0054997 ( 65) S:>H^^ ^2000-0039607 

(22) m^^J} 1998M1121I15^ (43) SJH^X^ 2000^107^05^.' 

(73) ^oi5ix^ ^^mA[ mo\y\±^s^M\ 

oiaiAi omi£i t^\36'^ 

(72) ^^X\ ^^^^ 

§2JA) 832^X1 ^<^l^Om^M 108-904 

oisiAi mna A^edl ^Ql6.^a:?H^^5x^onl^e 502-1702 

(74) cuaiei oi§^. oi^e 

(54) ^^£al^x^a 3Hi!HAia a^g^a 

01IA1 s^¥^^HM AFeafe c:^^§^e.l^e see HPg^Ho^ ^^^^ NH4OH/H2O2/H2O se^ 

HzSOJHgOa/HgO^&^geiKEiameeiDOII g^Ol 2xh A||§g ^A|§^ ae. S^^SKrapid thermal 
nitridation. RTN)xH£IS§e ^AimOj AilSS^AI ^^^sfxH A! m 

^£1^ ^sf^^M Ai^ ^mMBi SiONSIOI M^Si^m d\0\ TaaOs ^^01 40| £^eo^0^ 

lf^^Ai5i^ :?i^oia. 



S4 

£ 1 uixi £ 3 E s s^soii (^e &^£xll4iX^2^ 3HnHAiei uay eat. 

£ 4 ^ ^ ^SOII tae JHUHAlEi §^^^S0^1A^ AllSgfSOll ¥^S#Hj £A| 

£ 5 ^ g ^SOil &^£x^ldbX^2] ^HBHAIEI l^^^gO^|A^ 256M DRAM5J 3HIIHAiei 

2i A||§^^SO^I a^e ^ 9HII«Aie::i::S>.^3f ¥3SigS§e £A|& HEHHSE. 

< ESS] ^fi^SOll CHe^ ¥^ > 

11 : &f£xlPI& 13 : ez^iasj 

15 : Cf^Sj^Biee 17 : RTNxH&IS ^ 

19 : TaaOs^^ 21 : TiNe| 

S &^£xll^X^2J 9HIIHAIEI g^g^SOII ^ol 9H1IHAIE12J ^Sx||Q|o^ TagOs 

MgoFfe 6^v^l^2J a^s^aie^si sse hf/HzO ^i^geH 3.' NH4OH/H2Q2/H2O ^t^gsHo^ ^ 

xF^^^ Ail§6^0j X^e^<i^sf^^e ^THI ^^^^ ae. ^^^§§l(rapid thermal nitridation. Olot 

RTNOIEf ?,MxHd|oH}. Ta205^^e RTNxH£lgSA| S^S^ ^£[^^31 X^^<:l^S^^^01 

^^e5^01 SiON^IM o^04 ^Ol TagOg^^^l Cf^S^dl^esj ^lISOilAI ^r-^S^SJ 

mOI 5HIlHAI6]£i :?H<:5iA13|I) 3011 COE e^£x^l4:X^£l <ysj^s ^ Sl = 
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g,^soii 3ioia. 

^ol. o\L\2\ 2^ M^X|r^Ei2f 3HIIHAlE-i^ C|g ^XK)1|A1^ 9HIIHA|Ei2J e:?^A|3l 

^moi ^a^^4-:'^ mmm ^^xm^,^ Meat>iu. ^sx^m^si ^'o\m>iu se^ sia^ 

§aii:?i^oji &>£x^i4:X^2j 9HiiHAiE-iOiiAi ^^ix-im^^ n^^g. xi¥^s#^E, 
§2^^:015!^^ ^ ^^o\m s^sfsi o^s^oj eoi fi^s^di. {ji^sm^^ ^ 

3.8 SEOIH ^sis,^- ot 7 2 gSE^ djin^ ^^H. S^ES Cf^S^die^^ blXil^OI 800 

~ 1000m Qcm bllH^ SSeiTOI Jilish^a. 

^Ol TaaOs^'^ 256M ORAM 0|^^£i HS^J Dl|^£l 4:Xf2| 9HlIHA|Ei21 ^SXlia^^^ AfgOl ^£1 HaQH 

3^.^u, 6^^s=ei a^s^aie^oi ^ssai ^axu^iei t^a^^ ^mo[o\ s\02:^\ m^^^ 5i 
m ^^xjaf:'! ^oi s^e soo - 900t:2j^£0i!/d NH3 o\^m oieahoi 

S^^sfCrapid thermal nitridation. RTN ) xH dl oK^I QlS^dl^e SSM Msks^MtlQ. mm, 

^^m2\x^^\^^m ^Aiapi eow smMSis] m^m %'^m3\d\ mm HF/H20 mm^^m 
Mmmo\ >di§gss ^Aia^xioH v^^^s i.^^Ai5i^Gii ^.^:^jp^ oj^. 

B ^^sg ^^::'ie^ mJi\^m oH^api mt\o\, a^¥S^ei a^s^ai^s s^m hf/HzO aii 

g5H NH4OH/H2O2/H2O ^l^geH^ A^gmOl AIISS^ QM. S^^SfxHEISge ^Alo^OI 

□^s^dieesf ^sx-im^ei TaaOs^^oi /H^ sisaF^ 5ie ^^xiaf^ miaioi°ie ^^6K« ^^mm- m 
i,^^^Ai9i^ &^Ex^l:^^::x^£i ^huhaiei ^^^^am jgism^ai □ =^01 sici. 

P^S^aie^ fi^e HF/H2O ^i.^g5Ho^ AllSmfe ;gi1All§S§2f, 

NH4OH/H2O2/H2O ^irgesioii g^oi AiisoFfe mzmm^^m^. 
^:>\ a^s^aiee ^¥Oii ^a^iei tbasim s«a^fe 

oiaK £SM o\o\ ^sapi^ t^p. 

E 1 LHXI £ 3 E ^ ^^SOll (I^^.&^£x^li^X^^ 5HIIHA|Ei m^^'^m EA|§^ BSEOID. 

eixi. &i£x-ipie( 11)011 iiiX^s^l ^2^^^(£Ale^g). 7^lo|e^^s|s^(£Al£^§), :>^lO|e2=(EAl2^§) 
y|e^^2J(£Ale^§) m^^^^M sss^a. 

S(£Ale^g)e s^sia. 

QM. ^:)\ gef§esi(i3) ^^¥0|| x-iss^ ^mmo\ ohuss^ a^§^di^e(i5)# 
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Q. 

a^s^di^eds) see HPgeiie A\mmo\ ni^mo. 

HFgSilS HF/H2O 01 1 : 50°l bl^^ m^SiOi 9111, 0|M Ahgo^OI 20 - 40sZ} AilSgSM ^'M 

om, mmm^m Mmo\o\ Aiissse ^A|o^c^. oitm. mm^^^ NH4OH/H2O2/H2O01 1 : 1 : 521 

bie^ ^l^SIOl 2iI2. AilSgSg 15 - 30t:21 NH40H/H202/H20 ^i^aoHOH - 20^2} ^^0\ ^ 

aEe.^ ^Ol NH4OH C«<M H2SO4M 5i,^m^ fl|dfU(piranha)e^M AFg5K)^ Ail§g§e ^AloFOISE. 

a^§^2.i^e(i5) ^^^011 J:^e<!L^s^Qtol ±^ ^^£i°s AiisaSf^ ^ifsip, 

n Qm. ^01 D^^s^^l^s{15)2^ s^e ^^^£ixHe.ioK)i rtnxheis ^(^7)m m^^Q. 401 

750 - 900TC ^£Oil/d NH3 :^[±m AfgsFOI ^AleiCf. 

n C^m, ^O! RTNxnaiS e|( 17)21 ^^^0^| laaOs ^^(19)g X-lg,^£f^^:?l^^es,^(low presure chemical 
vapor deposition, 016^ LPCVD £F ^^^Q. ^Ol TaA ^'(19)^ 350 - 4501C2J 

0.1-2 torrS] ^XIS ^y^LHOilAH 20 - SOsccrnSj 02D[:i::2Jt 350 - 450sccm£l N2:?^^ 

0I1A1 0,005 2cc2i Ta(C2H50)5M MgofOI es|£^C^. 

urn, ^oi Ta205^'(i9)s N2O McL^^EQ^s MgsFCM 300 - sootcoiiah M^^^a^ xnaittcK 
3 c^g. N20 m^:f\o\\M mu± oiygse 750 - 900 r s ^Aie^a. 

D^. 13205 ^^(19) ^^¥011 4^¥S^2> TiNa[(21)^ Ah ss^( chemical vapor deposition. 0|6f 

CVOa^ 200 ~ 500A l^msi. 300 - 5001021 SE2F 0.1 - 2torr2| 2^^m 

*§hHUiOil/H TiCUSf 10 - 1000sccm2J NH4M A^ge^Oi ^^e^C^. 

^012f ^^go^ 3HIIHA|Ei^ £ 4 Oil £A!9 b^2f ¥^2^ m^M ^^Q. 

£ 4 ^ HF. niefUg2«/HF SEfe HF/NH40Hg 9*1011 2|e^ AllSSSOll 3HIIHAIE12J S^-Sg^ m^m U 

EftH 38HH£om. 2|2|o| Aii§«fgoii (r^£^ ^fi^4sfe|o| ^^p^ ojigoii go^oj 

S S^i^oFOi £Al£12iQ. 

£ 4 Oil £A|@ bf£f ^01 HP ^ iriEfUg°ii/HF m Mgo^O^ Ail§t^ 3^ V^2^2| ^^0\ Di9\ ^A\%' 
m ^ ^ 9111, HF/NH40Hg2HM A\mB[0\ M\^m S¥ 0 - 12MV/cm01|A1 ^^01 ^4^eV 51^ 

SE^^. £ 5 ^ ^ ^^SOil mm ^^X]\:^X[2] ^mME^ m^m^OWM 256M DRAM2i ^^Di^^M BW 
IIHAIE12I All§^^gO|| COM ^ 3H1IH Al S ¥^S^2i V^MSse £A|t[ 3eHH£^Al. HFM A^g 

mO\ m^mmm MMm ^ 3HnHAie>i:(Cs)fe S^atOI 23.2(fF/^)S HF/NH40Hg5»|e A^e5^01 aii 
3^21 2i3t ^A^6^Xle^. V^SW HF/NH40Hg9Mo^ AHggf go;^^ j^^^ 

CK 

^yj\2\ «^£z^l^X^2| 5HIIHA|Ei l^^^^g e.^^S^£I5(hemisphe^ ical silicon)^ A^gS^fe' 

c-\m ^S2i BmA\E\ ^^g/aoii 4^ aia. 

oI^^o^lA^ b^2^ ^oi ^ ^soii o^e ^^£Xll:4::x^2i ^hihaiei ^^^^ae. lafi^^'m ^sjiis|o^ 

Afg6fe ^HIWAlElOim AfgSlfe Q^S^di^g S^e MFg^Hog ^^J^ a1I§& 

NH4OH/H2O2/H2O SE^ H2S04/Hz02/H20gE^g9H0|| gipoj 2X^ AlISM ^A|^^ CfM. RTN XHaiSSM ^ Aim 01 
AilSeSAI ^^a^ <i^sfe|3l ^^::>l S^^s|X^E|g^^A| ^^£1^ ^m^'m &^gAI34 SiON^j 

01 o\0\ TazOs 2^01 a^S^diee^f &lgof01 Si02^^0| ^^£1^ ^^Xli^H^Ml 

tr^^Ai^m noii u}b ^^m±x[s\ ^ ^m^m %'^^a\^\^ oigoi aici. 

1 

:4^S2i 6^¥^iM0i ^^£101 ^^¥011 x-i§rs= ^iJ^goi ?bia e^^§2^ele %^o\ 

^oi ^^¥Oii 6^¥2^el d^s^ei^^m ^^5^^ 

PlS^diea HF/H2O ^l^geHo^ AllSoffe ;yiiAii§g§3f. 
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:?2s NH4OH/H2O2/H2O ^mm^o{\ &^oi Aiism^ MZMm^^D^, 

D^s^ai^e ^^¥011 ^a^^e! TazOsSie s^a^^ 
^01 13205 Mdf2^□^x^^| ^ he ^xh^io^^ 

nHAIEI ^^^^s. 
s^fj 2 

XI! 1 i,^Oil ?JiO\M. 

HF/H2O e 1 : 50Hj u\m^ m^s.^ ^^m^j.\s\ ^hiihaiei 

s^i,^ 3 

^=?m 4 

M 1 i^Oll 2^01 AH. 

NH4OH/H2O2/H2O gmgeiie 1 : 1 : 5S1 dies S&S 5ie ^S^g y^£j^|4iX^2j 5HIIHA|Ei 

^ ^ s . 

^^ir 5 

XII i$roii s^oiAi. 

xii2Aii§g§^ H2SO4/H2O2/H2O Afgoroi ^Aim^ m^s.^ ^5:M\±x\2] 

AIEI ^^^^S. 
^=?%^ 6 

Xll 1 1,^011 2^01 Ai. 

^01 X«2A||§g§g 15 - 30*Ce£E2| NH4OH/H2O2/H2O A^S5h04 10 - 20^^^ ^Aloh^ 

&^£^I4:X^2^ 3HIIHAIEI S^g^S. 

7 

«i iirojj 2iOiAi, 

^^^sf3CH£|g§^ 800 - 900TC ES0IIA1 NH3 I^h:^© Afgo^OI ^AjSh^ ^S^^ S}£ 

Xll^X^SI 5HIIHAIE1 ^^g^S, 

§^1,^ 8 

XII 11^011 910\M. 

^01 TazOs LPCVD ^^go^ ^^ohfe ^S^^ 6^fe &t£jc||>bXf2| 9HlIHA|Ei 

9 

XII 1^^011 9JiO\M, 

TagOs 350 - 450TC 9^ 0.1 - 0.6 torr o\2\ ^bOMOWM S^o^^ 5!^ ^S^^ o^fe &h£xll 
:4iJ^2j 9HIIHA|Ei S^^^S. 

10 

XII 11,^011 SiOIAI. 

^01 18205 Sfg 20 - 50sccfn5J O2 D\±2k 35 - 450sccni2J N2 m9\D\0\\M 0.005 - 2cc£| 

Ta(0C2H5)5 SEfe TaCOCHajs^^ 5!e ^SSS e[£x!l4:Zf2j 3H1IHAIEI m^^^. 

m=?^ 11 

XII 1l,^{)il 9JiO\M. 

^:^\ MElEso^x^^l g§g 300 - 50ot:oiiAi NgO Msi^ofM Ahgmoi ^Aim^ ^s^^ ^^£E 
n\±x\9\ BmME\ s^^s. 

S^S 12 



7-4 



10-0308501 



^xnaissg N2O MBf^ofM A\mmoi 750 - 900 ^ ^Aim^ ^shm 

13 

m mow 9Jio\M. 

TiN^^g 300 - SOOr ^0.1 - 2 torro^HJ i^WUIOIIAi 10 ~ 1000sccm5| NH3 :?F:f^2F TiCU i^'h^S 

^^^i,^ 14 

TiN^^g cvD^^ee A^go^o^ 200 - sooa ^jwis s^m^ ^s^s ei^xn^^z^si dm 
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